Plasticizer Bis(2-ethylhexyl) Phthalate Causes Meiosis Defects and Decreases Fertilization Ability of Mouse Oocytes in Vivo.
Bis(2-ethylhexyl) phthalate (DEHP) is a widely used plasticizer in polyvinyl chloride (PVC) plastics. Humans and animals are widely and continuously exposed to DEHP, especially with respect to diet, which is associated with reproductive diseases. Nevertheless, the effects and underlying mechanisms of DEHP exposure on oocytes in vivo remain ambiguous. In this study, we found that oral administration of DEHP (40 μg/kg body weight per day for 14 days) markedly reduced the maturation and fertilization of oocytes in vivo. In addition, DEHP caused oxidative stress, increased reactive oxygen species generation, promoted early apoptosis, and resulted in DNA damage in mouse oocytes. Moreover, DEHP exposure caused mitochondrial damage, reduced ATP content, down-regulated actin expression, and disturbed the spindle assembly and chromosome alignment in mouse oocytes. Furthermore, DEHP exposure remarkably impaired the localization and protein level of Juno, the sperm receptor on the membrane of oocytes. The levels of DNA methylation, H3K9me3, and H3K9ac were also altered in the DEHP-exposed mouse oocytes. Thus, our results indicated that DEHP exposure reduced the maturation and fertilization capabilities of mouse oocytes by affecting cytoskeletal dynamics, oxidative stress, early apoptosis, meiotic spindle morphology, mitochondria, ATP content, Juno expression, DNA damage, and epigenetic modifications in mouse oocytes.